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(54) SUBSTRATE FOR DNA CHIP, ITS MANUFACTURING METHOD, AND DNA CHIP 
MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate for DNA chips, its manufacturing method, 
and a DNA chip manufacturing method using the substrate capable of obtaining a high yield and 
the DNA chips to which DNA probes are reliably pasted. 

SOLUTION: In the substrate for the DNA chips, a plurality of hydrophilic microregions are 
arranged on a matrix with a surface which is hydrophobic but becomes hydrophilic by the action 
of light or heat. In the DNA chip manufacturing method, the DNA probes are received in the 
hydrophilic microregions. In the DNA chip manufacturing method, especially a droplet containing 
the DNA probes is received by an ink-jet method. 
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«£EMJti-t ft y . »R7k14»'Mli«7b< dna^o- 
?tMt4t;Hli*6i«Lt^4ci:tl»tit4 

-f&tfi** 1 |:Ee0)DNAf'^ffl»8 B 
[»3}t*3] T i 02. R T i O 3 (Rli7^ 

*y±SftJRDS : f) . AB2- X C X D3- X E X 010 <AI±* 

sms^xiiTJu* 'JAIWH^ b\±7)\s*> u±a*Rj» 
^xiifflK^ cii*±gR^ Di^ja^«a^5 

TtmizJlt" S^RBS^ EI4H £ < 4 ABi7cift!cm-r& 

0 2. Z r 02. B j 2 O3, Z n OM FeOy ( y = 1 

~ 1 . 5) -cgE£*i6SHb$u ^e>aii*L**JBtt<b* 

f £SSj*3S 1XI±2 dtEttO) DNAf7 

(DIHI::?* hTX{7t^LTft*3K.4Stt*a)!H**, U 
Tftfrtt 5 - <h t "T 6 IS3JSH 4 (CfSt£(7> D 

n a ? v zrmmmcDmm-jj&o 

3I£j&Lf::&. Stt*(DgBStXI4l»(7>En*DICj:oT»7k 
5 {CfE®tf> D N A ^ */ ^ffl&«0>K5t**o 

7 ] &7kiix* fc x*.x.\zm(DtfFmiz£ o 

m«£9J S tfc D N Af ?ffl» ffll\ S«7k14 
ft'MMi: D N A ?n-?SS8i t4 ^ t t 
^) D N A f 7 ^(Dgif^;£ 0 

N Af 7 ^O^it/^&e 

[^B^CDP^fflftlftB^] 
[0 0 0 1] 

U^-^ K*<BffiSBl = S5IJ LTSISlkStLtr D N A ^ <>- 

[0002] 



LT, DNA^^^^ffilN^^>i7b<fc^) 0 DNAf 7^ 

4o DN A^^^^^t^iSfe^S^-;iXM4. PCRS 
l£ (Polymerase Chain Reaction) £ffll^T. t£%$t L 
t(DmRNA (>'>t>yt-RNA) CD c D N A (ffi 

A^^^(C»M*1i-, DNA^^^I=B3e<b4*Lfc*U 
n2£ u*^ KU/W :?y y<-fcf— va >St±6o ffitt 
»frl*EM*<fi«Wft*iJ=f5t^ L/*^ KlcftfcStu 
ifi*J»0)«IKBr>t(±sSfe;*«ffT?l»**K^o ffl)*, S 

Orfc&lc^-DT. DN AKtf<DEM£»W-rftZ£#-e 

^mo^tts 3&<rT*E t fc * c <t a inn i * & 0 

[00 0 3] DN A^-^^(75Kai*)4l4. X»JLT^(D 
fBT?«ffl**LrLx6^* h'J Vy^-7-f— ttfBtJtfflL 

x. mw<r> i ) m^m.m(D^mmv^^7.^i: 
y>ysr&^^ft5o chi^ot. *a>«»f£(t*y 

□ 5{^l/tfKA<#ftS3H4 0 7th'JV^77-f-S 
l/JH**KD«A*l»yaS*-Ci:l=:J: y. Braa)^-ya*» 
^7 u^-^ K7 h »J v<?X&tel3L?Z>o 

[0004] m2(D73;£T*ii. B^<b"T -s>^ y =r ^ ^ U 

^7Ky-7-Kfti:a)@ffi«ffilza»iBTL, ^CD&glc 
ft*«*i:<torlEttt4 B CT^-ii. itSIH^v 

ssfiLSic^-y =f^^7 utt^ Kt^^Cctotii 

[0 0 0 5] S3CD7^;£TM4. HS<bf -5)^ U 3 ^ ^ U 
^■^Kt^*>»«L. ^^^'J a^^7 0*=? ££1Sz>* 

[OOO 6] LTb^L, JilBCD D N A f 7 ^'(Dgiit7^;Ei: 
fi-T4(DIZ*ftP B T^BL. IdSiaX h7b<^< S4c ^CD 
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^pmrr^-tzjup^xcDP c RsisssosAftiftDtgfix 

fc*<oX* D N A f ?fl)«fi t »*fl)S^ D N A f 'V 
[0 0 0 7] 

ffli^DNAf ^ ^a>«a*i*ta*r * c t -ca&*. 

[0 0 0 8] 

s«® * a a>st» ic c h i = » l r mmm x fe s z. <t 1 c 
tfiy-c*4. 

[0 0 0 9] 1. i^7K14-e&oT^X(^:^C01lF^|-cfc-D 
-^ft»»r*-b;Hi««r«J«LrL^ftCttW«i:r 

[ooio] 2. »7ktt«'hffl«a>7K(=wr-&»ttft*< 

3 OJgliTFXfeoX. ^0»tt/Jx««^fl» y Hfc»7Ktt 

sfflo>*(=»-r sjsttft cfc y <^t4o jgfsiN z 

£ £ -LIE 1 \ZtEWi<D D N A f 7 

[0011] 3. ^Srf><. T i 02* RT i O3 (RI47 
, ;±S*RIS^') . A B 2-x C x D 3-x E x O 1 0 (A(* 

7kitJl^X(i7;u;b 'J *BJH^ % b 14 7 U ±S#B 

JS^XIifSIS^ CI4»±SKl^ DliS«gffS(D5 A 
K5c*i::lB-r£*jaiS^ Elii^i: < 4 ASl5L^iilZJa-^- 
6#Jlif : K x (4 0~2(DfiS<BttflI£-8-f) . SnO 
2. Z r 02. B i 2O3, 2 n FeOy ( y = 1 - 

1. 5) T«**L«BHb*JL fr&Xl£*l«*Jlttfl:fta) 

£±1E 1 XI* 2 iCiEtSCD DNAf-; ^ffl*fi„ 
[0 0 12] 4. JBffi(7>iK7KttaffilzStt5ta>fiBKXtt 

[0013] 5. a7Ka«'haKa>fi^A3b<. 

U— if— *(Dra»*3felz € feSS5B5fe^ K0>££ 
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7k14fiM*«« SIKrt * 1* « z 1 6 t f «flf 4 X 
(4 5 (cffiKtD DNAf ^ >ffBSffi<DfijS*54 B 
[00 15] 7. »7K14xfcoXftXI4!f&<&ffffllz«fc-3 

**tEH*1*fcDNAf^^fflifi$lL\ I^M7Kft 
flt'MBieizD NA^P-^^^t^:^: £^tt 
-SDN A^^^©Kit*afe a 

[0 0 16] 8. K«±l=EMLfca»c7)K*tt«'h« 
SIC. DNA^P-^tMIJ-f>^vi'>hM 
l^o Xg#2l*6 Z fc 7 lzf2K0> 

DNAf^?fl>ai*4c 

[0 0 1 7] UrtHl ~8«(zKLfc«*:-3lz. 

±EO)aftS«tSDN Af *<D»iI*- 

;&tf*-a>a«£m*£D n Af y<n&mi5&<b& 

X. DNAf 9?±©DN A^P — ^3&<l4yf*H-&*Lfc 
tt'M&S (S^PEIIi) fe-bJU, DNAf 7^|pW 

s«±o> d n a z? p — ^ £ l t -b ;u $• R^ja-r -6 << # 

[0 O 1 8] **BJJ(7>Ss-<&Bfft|i, DNAf-;?M 

mz, TftD n a ?p-^s9tt s-<tfra/hffl«t 

(3 £ o T«tt<Z>£Rl:: cfc h £ ^ P E Mit Sfftt o T I* 6 
Z<tX£>6o Z<Z>5^PElHbS«£JBl*XDN A^P 

— PIElil^lcg^^-frtLli. 
7K1l^^;S^JS^1-^(DX$E¥OI^O;^^a)^ 

it^T^(Dm7$io>iiLmiOTti\z^T^mmt^^ 

[0019] *»B^a>m2a)Si»i4. -tfE<D«5tta>ss 
(zgo< no □EH*Mt4-**Lt=D n Af ^?fflM$ 
HiSi^r^rc^lc. 3ttt«ltt<D#Ri8<b«3&i;/Xl4i»a> 
mto«3cfe^Tffitt*<SE<b^^#«K<b«g(f!ftlSS14i: t 
c?,S0^^^^Jl^X!4^^< £4.»ftMHbtto£SB5 
Ctt^ffiSiL^-t-efe^ 0 *tt«14<D*IBBHb 
Hal*. Sttft(Dre^^ait^t2R7kttA^»7K14lcffii4 

^^^b-T^c Lt^ot, D N Af ZfO&^JVtUh 

tr&izit. mfammiz^jisoymmizttizLtz&fcnft 

\±ft<Dmm&ftU5Zk\z£^TWW!,[z?T5^kb<X^ 
&c &tz. R6(CStta>ftHH1b«s!4. **5S0)gS (Hig 
a7jctt*SSKi:0?^5 iU-hJzfc]iSfeLfciafi'IciBS7Kt4^ 

t»a7kttic«Ett*<ie<b-rso>x, s<s^-tz;u^^7^-5 
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[0020] *&w<Dttiz&&Li^mm£. mmz&iz 

#-b;H««i= d n a ^□-'?t*trSBS*tflMfr*L«. 

i:^C7)^LNlE^^DNA^^^CD^^*<pJ^<h^^) 0 
[00 2 1 ] ^C^^T, -tz;U^tD^7Kti<h:(i. 

dn A^n-^(Djgs$as-c#-i>ajsa>a7Xtts««» 

«<Di»*ttl*, «*ttfi«<7)DN A^P-^(Dia7K1±« 

^07kl-^-r-S>^M^C7)^^4 0KUl±T*fc*ll*. * 

■*-lM8l4«PL*» 
[0 0 2 2] L^Lfctf*. $ ^lc«n^(7)iE5tfi$±lf 

[0 0 2 3] 

# * cfc 3 ic % *tt»i4(o*Kiftib«5&Lff/xi*ifta)En»D 
j: o T^n^^^b-r &±mmtfo m^^mmt 

3fett«14<D£BBHbfei:l4* %<DRM*£$ 
(tr«*tt/i«7Ktta>«tt*<K<b-r«)ft«»<bftt*BL 
-easy, ^^i^^^b^1^^^^^3 , c<to^^^?l^^ c * 
fc, »©fflinic < fc-DTatt3e»<K<b"r«ftB»<b»-rft^ 

%K£«ttftMMbfe(*. ft«Htlt*B»<b«j(D*lclt 
Rtt*< Jie>*i*A<* 3fctt»ttT:fcS£l4H&ttlV - 

ifi^RjE^»*t^iffifet|a(i(z(*^rs»<b/<^v^A 
^M<bM«j:t # CDffitt*»*i:a)SE*I3*c>*Lftr 

[0024] ^«m(=ffiL^ft««ffi£«'r«ftH^b 
8s i4. L^L^a)»Ba)ftBBMbftJ=*?>*i, *-a>ft 
B»<btt. ia»BHb»a>L^r#i.a)a»t,fty. 



BK<b««Sfta)a*aacDt^r*t^ btc amtt*** 
6toe«()b*L4. ca)«fc5teft1±£*o#BS<b«3 
I*. eKMliH»8«Sa>oi VI I a (/\ay>S3R) K 
^i<!3-6 ffl»li=K-r 4*H5c«a>tt<b«a(=*L^*: 
2*16, mTica^63fe««tta)*B»-cb«3tt. mmcc 

7K14/l^7X1l^l?Sc(7) £ * □ElHbSPSa*Tl4SS#l4ls) i; 

B&tfftB&*b«3l4* DN A?v?t LT0){£ffl1t3t)^ 
*I=«-T4»»»4. *1 005'J'J-; h;U=OL^T 1 
OmgWT, #*L<l4 5mgJ2TF* «fc y »* L < (4 1 
m g JUTT'fc^o 

[0 0 2 5] %tt«ie$*-r«*Btt1b«B(l>4>7?ti. IS 
lb^$ ><t»<b5&feM4#* L < . Z*l5> ic^lNT^-ri^ 

(o»yBBtto>«Wba>*Btt) fipifa>jft-c»*L 
i\ KHb^£>i4. -ouy;j--f h^f > >X7^o)»i 
ftDttttriL & & LM4ftftttX4bffcttlKBMbtt fc*Rtt(Dff 

[0 0 2 6] BMb^^>XI*tt<bffifSfc**-r4BS» 
^coasicl^it^icii. fc<tjU4. 

a>»<b*$ >aeaxi*BHbffii»tt*ssia)^»«!i*ja« 
t*««tM4R*r5*s* ®j^^±i3^^. 

1b^$> <Xl4B1bEft) Rtfii+4*a, ©fflaJi^ 

[0027] iiaQxitoottib^ $ >»«assettf 

6*3*1=14. JM*H(=(4MlMt1b?4i >'0^b b b^^ 
Ltr(D*>* ifi£Lt7t^- tf*fcl4JI/^US!© 
fiMMb?"* Vl^t^M, HMb^* >*BHbv'J =i 

T *> □ >JS$ £ * L r ht£-£ L fcig<t ^ * > 
^£^^*;i. BHb»Ji(D*icM<b*i*#-e*ft*:y 
"7— /W>5T— ic»KLTB*Lfcfl)*. ttttLTVB 

y-ic(4. gg^b^^ >^^^(C3^LX^^ti£WL. ^ 
^ibeWfta-c«ffi|»**<Riffi7S* 'J t 
*<T#6 C »*LLW<-f LTI4. jK'Jx^ 

'J;i/8ixf;k S'jy^^'J^Bi^f^ *»;»B 
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[0028] ±t&<3>o>mt s ?$ ^OM^mS^fTOiZ 

>£Wl£. ±1S*Bt 1 0-2 p a , Mm^J±iti>< 
3 0-9 5%IC&£ J: 51:= Ltt3&<&* f ^ 

2tt*><6 o/4 o ?I^:tfXJ±£5 x 

1 0" 1 P a izmM LfrO*>. RFA^-2O0W^ 
U >^£froTlMb**>»BtlBfi± 

[0 0 2 9] **BJ!{C&<bEfB«£ttffi^£« 

S£9K3)K */W*'J^\ -f* 
>2\ cvDttiflcj:oT»bSIBKKt 
»fit*1***ffiA<»*LLS mbffitBO)JR#Htt. ±IE 
<D»<b^^>(Dlg*<tH«(c&HffilSiK*«xff^T 

T?ffirD v #BK£flSjS*t*fca>^ SMtfiSiI6»7 0 
o° cic&if -ciUbS-e-S^iSffli^ct^T^So 

^Ksro v cD^fljii^-tiu>^bffi^^^ii^K 
[0030] mtT$i'it^Ttio>l&&1&o>ta)i,&m 

<»£*iti*£„ *<B*^ic&gff*oi*<b^* >*>;u^ 
JUSWMb** LtU tN7b<. 7 — tfStta 

3a**#^Ll^ SHb^£ >fe&iM4iSHb#£2£3Ej£ 
#£^&JIlcfcH-£||Hb^ >fe6iM48Hbffi£&(&<*« 
-^^^^3 o - i o o%r y . L < 14 5 o 
%iaJL£BMb1fc*<£to*(&*<£ < . £ L < l*H 

<bft(7>ii«Ho^ysiKfl*jlci O 0%T*fc£©*<«fcl* e 

i::£&R«l4fcl*a>T?, i o 0%(ci£i^£<7)t,<£> (#j 
*I49 8%) t>lcH$eJS<br*!2*5littL^ 0 

«BBa>«7kt4/«att<DttJ«6<bt*tt. -T4:3b*>»ffi* 

[oo3i] LfrLtetf*. 9t(D^miz < k-oxm.mcDm 
fc&tfmt? &&&zmm'£-ez>tzthiz&z>m<r>£MZ 

-f r><b«iPj*</h*i^iaa) K-e>waLTfey . 

Pt. Pd. A u £ K— LIV * 



*>ift<b^S >4»a>&BriW*lc*tLT 5^^%^Tt& 
[0 0 3 2] *^|-m^C£7!)<Tr£&SiJ<7>lb 

^A, ±i;UvOA. XhP>f^A, /\U^A. *'J'J 

tf±&(Di£izitmRtm&izm'£-tz>m y &»-r & - <t *< 

[0 0 3 3] -»^AB2-xC x D3- x E x O10T*S 

A^KmJj^&i/^hU^A. ^u^a, ;utfvOA. 

-izv'OA. U^0Afc£<7)7;U:*} UftBlS^bSI**! 
* i MB^-e, ^^^ft*<-tiBo>xC(c-(b^fiSWi-S^ 

y, H«ic<b^«»Mi=s*-r*iBy zm^om+tf 

^#LTtctLN 0 CJ4*±BIH?-T*fey. »£L<I4, 
JUtfOA. ;U-r^^A<p(Sf(D5 >^ K^mi^M-f 

(=s^-r«>i8y-t*tba)2aJUJts^SLrt«fcL^ d 

l*H»fl«Sa)5 AS5c*^t>a«*lfc-«Kl±T*. /<-^ 
«B8«iKfc-rBy. 2BELt<D5 Atta>*BJR^-*<* 

#Ltt«tl^ E(4[5)i: < 

=^Aftt # a>4 Aj^5cmi-B"r^)^M^r*fcy . 
fc. 2«ei±a>4 Afii^^BJB^tt^L-ctcfci^ x 

14 0 - 2 (Dfif^MSito 

[0034] RTI03. — A B 2-x C x D 3- x E x O 
10^fi*tLS_hlE1b^«B. Sn02. Zr02. Bi 
203. FeOy (y=1~1. 5) U *l &Mit& t 

<|:f o2O3<Dl^*L0)»R^f«lct. Stlb^^ >RtP 
mtmSZtSi It i> «lE0)*;i * ffl I ^ * C 1 7b<T- 6 o r s 
©ilEftttBttXIilftlCStt^BBHbteG)*^ 

±ISM<b***«0)H3EBKa-r?Kf^filfr-5*a- 
K_lS^H5umOT;u=J U- hcDcfc 5 tt*«^bftft SJBfi 
±\zm^Ltz(Dh. to?k1&M£l*. •£ Z>\ztitf$,mt$:& 

[0035] ffiiLIi. -tfECE. ©O'lS^lUotf 
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^£ U 0 A^^-JU*V >KU yDW>* 

+ i::K<b1*<t^#T* ££tK»J LT 

[0 0 3 6] I^HSdLTJLffiCD. ©OllSMl^ot 
c s l a2N b t i 20io»ft^££K-r*:i£ t Rj«&1? 

C s L a2N b T i 2Ol0fcfc©TI*. ^CD^SSi 
&C S2C03, L a203, N b O5, T i C>2£ 
IL^MLT, £:££0|£|CA:H. 13 0° C T 5 

ViaT^aft-^lCtftft-r So -tf>C s L a 2N b T i20 

CsLa2NbT i 2O]0^^t^izm^T. HCa] 5 
f-a0.5Nb2.5T « 0. 5O10. H L a 2 N b T i 20K)£: 
t'ffi&(DA B2-xC x D3- X E X 010. ( 0 ^ x ^ 2 ) iZ 

[0037] ±tz<3><Dn&mmmm.&&mi^tzifcMi&fe 
xi*Mfc i B\t±mmttym<otem.y5mt l-ci*. -asm 

4 5 0° cjujlic^*>. 7^i>/itiitgii^-r 
ttaffK*<»€>*L«. tt»tt<D»i»i=ii!&»i=iti:T* 

^) *!4i:toffecDTOE*«ai4Xlil»ECSf±ftHl^b* 
6 teH *5^it 1 2 o° c. r;u=f>/K*lt 5 o 

ICJ; y»^bfiBefta)*Sfi<)(C;95*R3!)M#b*L5c 
[0 0 3 8] ±fEffi<D£H7;U:3 U— h£SH^^;£ 

ftL. -t-(DSnE£fc]7K#fi£Lf::<D*>. 2 0 0' CiU±lC 



-Tr&^o **5ta>*ati«iaiLy=tea)R T i O3 {Hit 
7)»*} *)±m&BM*: . A B2- X C x D3- x E x O 
10 (A. B. C. D. Eli-t*l-r*L«rSE(7>£«(DrtS* 
) . S n 02. 2 r O2. S i C>2. B i 202&U : F 

e 2O30)mmmmzmm'f & - 1 *<-c # * . 

[0 0 3 9] ±E©l=J:oT*«littt*3B-r**M 

lefts n c I 4<7>tt&7K;S?8£2 0 0° CkLtiejjn^L 

LtcRT i 03 (RliTJU* 'J ±2i:£cMJJ§l J 3 L ) . AB2- X 
C X D 3 - X E X 010 (A. B. C, D, E li^ft^tLfllfE 
<D^^C7)P^^^a-r) . B i 2O3S.I/F e 203^>t^*^*H 

[0 0 4 0] £H»fcfti»Ra>l5*li, JtEa>L*r*ta> 

i§£tO. 1 - 1 0 0 O 0 nmt)<& < % £f£ L < (4 1 - 
1 0 O 0 nmTJfci). ^ bC^^ L < li 3 0 O n mJ^lT 

[0 0 41] /W ^ttffl LfcSft<D±«Mfctttttt 

xi*SfeiSS1±*JBBHb«!ia>»Hi3fci^r. ^Ii|{bi(D 
(*a$ii5o~ioo%-cfcy, »*u< ii 9 o%*yJb 
S»<b«a*<A toi>o*<cfc < . ££>iz&& L < liBMbto© 

[0 0 4 2] (ffitt<DMRlCcfc&S*nElHb) **W 

WW*tt««i:i«iifet;HWtj««t 6«k 5 le s 

LtR*ttO)a^fl8t LTIftli-e>*tfc-feJU««l 3^ 
b/^TL^c n*Sl 2±lC(4, OEn-e^uy-cDN A^ 
□ — ^*<teU f*lte>fc*-bJU 1 5<t DNA^P-Wli 

LTLN^e H3(4llxta^(zjFLtctt7)-r. -byufimco^ 

[0 0 4 3] <;Sttftffll*lzJ;«5^nEli<b>fl[«[B 
3tteat4*K<bS-feO)S*«a);ft*a>3fe. -T^tp 

tfS*<3 8 7 nmlUT. J*?" JlrSLift 4 1 3 nm^ 



(7) 



SUB 2 O O 3 - 2 8 8 6 4 



[0 0 4 4] »f, -r«:*5*»M**aa>«*ii. -« 

ft3fc£ffll*&*<, JSffi±0>«f*DN A^->3*G>*iz;U:: 

«©MSa*tt<b-r**sS-eft*. H«**3ft?gf4 
-b^ >ftS«"ft£*-Cfc£ 0 

[0 0 4 5] S7K14<fcr&fcttOffiS45tefil*. 0.1- 

1 000J/c m2, L<liO. 2-1 OOJ/cm 

2 , J: y#£L< 1*0. 2-10 J^cm2-ufe^> e * 

1^1 OmW/cm2t'1 0 0^£Dl3t^^ott, 1W 

mo>mvi<Di&it&< ft£ c 

[0 0 4 6] ^fe^*>jtS5CB5ta)*8^ici±. ft 

S $ *l&l|R»3te<7>fiCffi±<D tf — AgtfSi* DNAf 7^ 

Stt*SBB»-r* If— jflta*<H* L < , gftftfl)t' 

b-f-Mt Lr*I;SSJ 3 2 5 n ml:^ 

1- 3 6 3. 8 nml:^t^)7K^7^a>L/-f-, 3 
3 0-4 4 0 nml:«t4Bfeir n V* 
-ft££ffl^£>c«ka<T?£&o ££>lc. 9 s 

3 6 0-4 4 0 n mlZ^-r ^^Ib^f 'J 0A^(7) I n G a 
N ^i?#P^ U-+f— * MMa^3 6 0- 

4 3 0 nrnlZ^-f g O- L i N b 0 3 JgE 

U— +f — i±l±J7b<0 . 1~3OOW0)U-+f-ti|} 

w. l < ii 2 o o owcd tf— £l£a4-f £tf>A<*r 

(* £ a l t m 5fe T Z> Z t ti T * -s c 
[0047] <SfCDEnin:c«fc-&s>7 □E«Mb>BMt?-* 
><fifa>*tt!«i*<b^fe&fii:rf). ;M££ 2 5 o & cm± 
l=B«)*i:»*tti:«cSL^3brt>«Bsa«*tt<D<b*ft 



[0 0 4 8] b5*. ^t>*>ltte*Di»(CJ:oTjSfea)EP*n 

£froT£? a|E!Mb£fr ?;*5£TMi. «*DNAf«y 

[0049] -r<cte***HBft^a)Mi»«fl>** 
Mtttt*^* — * > ^ ^ ft if (DKSiaft^T? fe 4 o 

jS^^x— U >^Saftt*0)H7c»ij7KS»^t7);SS»ftiS 
£ £^ltT^tzI±|nlB#[cfrft 5 ^ £ l:j:ot^I±i: 

O. 1 - 1 O 0 O 0 n < . *T* L < 

(i5~1 000 nm, J: U^L < Ii2 2 O O n m 

4*— #>:75-:/?-ca&y. 7b— tfiszt^vvitm*-* 

>T X*< 1-10nm. £ < l£ 2 - 5 n m*Iffi0>«8^F-*< 

INCDTr. DNAf*^fflMtir©1»tttJI45ui 

[0 0 5 0] «»«HB^|z,fci>a7k^b(±, -blBco^Ento 
<^cfc*R7K<bcD}»^EPtoS*!»!C*(*tliW*8(D^ 

&-r£@<*u— if-x(4#n^a)3fe£«cwr-2)^f* 

u— if—. >f>+f-^b«^^t77 
•v">^7fe^^^-^^ • !»IE»*lift8{Efti:A<fflL^t>*L 

*f- tfflL^ c>*u* t 



(8) 



nifl 2 0 0 3 - 2 8 8 6 4 



[00 5 1 ] ftiz&* LLM»SI*. *H 

b COteSU £ -6Bl»7 7'r>i *ft SET? & 

[0 0 5 2] IB»l8a)jt5in«feS5^p|Sii<t*zCOiB 
It, U— If— fcf— A-Cftflc^^^iO^-b^KcWK-r* 

^»u— tf— . axis— tf-. -nuoa^ksoau 

— iii^ltfO. 1-30 OW(DU— If— T^it^-r^Clt 

— <7tti^J*<1 O O OW, jff^L<li2 0 0 0WO)L/-f 
[0 0 5 3] < LT, M±l:DNAf 

[0 0 5 4] II. DNAf "^(7>f^i^ 
DNAf'V^B^So HI 1 KfclxT. Kffil 1(C 

IS it b iifc-t: d n a zf a — zttf&m * *lt -b )i 

Wl:DNA7P-?$98*t4»ait ^p-^^ 

y(*itT3tea>o^rft<D*&£t<t *c t*<ija**o - 

Kx.tz'CX? i>x<y h*5C^lf £>*L& 0 mTte. -f> 
^vx-v 2&tfi 3 £JBl*TKW?- 

11)2(4. ftfil 1 IZDN A^P — -Jtf&mZtl&Zf 

N A y p — ? (7) 8 g £ ft -5 ^ p -tr X ;£ An :& ^ HI * tf 
Tfcy, ^(D^lnii-tryufil^ 1 3CDN Azfn — 

/■-o £ bd^tf^te. t;i/fiiili:DNA^D-^l 

^»»4z;u£(D£uy$l**<Scs>-r* *8ffi<&«l*D 



l*-feJU««fll::i:i:*4. 

[0055] B3i±. jS»*-b;u»iaiciS](-j-risttii-r-6 
o^vr> h^stoDN a^p— y\t y«i+»«o>- 

&ti0>rf±ttl*. B3I4* DNAf 'V ^$SffiJblCPt£b 

Ltt;^ff^^t^ti(56a)DNAf 7 ^Sit^g-efc 
oT. DNAf 7?a)»ai iJhGD-fe;HIi£ 
1 3(ClittBBIffilc«fi£^tutz^>^^x ^ hs£»»qta 

t, -< >^s?x^ haaasqta^-y K2^ba>DNA^ 

n — :?j83Sl 6<Dttttas«fctflB«*84 (:U:«nift&ffl 

^ LT$W^P$3 14. 8gDNA^D-?SI±yftl+-5 
^#*;uffi«(r**3eDNA^n — ^;8[*1 6 *><qrtb £ ft 
T-iz;utte 5lc-f ^vr; hSjSaqttii^^ K2 

;UHHK1 3l:0^vi-> hS;SS5qltfc<N -y K2**&*l 
ilfShC^oTDNA^P-^il 1 6£qttii£-t* 

£<, -fe;u««i 3(4. SifiSSgLttJH 5tft4. 
[0 0 5 6] -<>>7vx'y h*a*qttti^^ K2i:{i, 

DNA^D — ~J 1 0*<AftbfttcD NA^D-^il 
22^/W^23^ltDNA^P-^1 0 pJ 
H^fglfE^ftTl^c DNA^P-^1 0£LTI4. D 

NAf vzf<Dmi\z'&^x&ihfto^j\smmzfc cxm 

MtfUZ-t>tl&o Sfz. dn A^p—^oiiy ft-i-txfi 
[0 0 5 7] -f >^7 vx^ hxtjSigHttb^^ K(D7SaK4l 

/^CD^CO. *gft*l- cfc y D N A 7? r P — ^^ID^.T^C7)^(Z 
i>CD. fc^LN[4^^xii^;JEEn^D(c^^XyN 0 — 0\z& 

[0 0 5 8] KlBb»fl|4[4. i E— *M 1 , T-^M2fc 

raj) fe*tfY*fc*fii (D3 0m : fTi'^^]) ici^ii|pj^(z 

izmf&Zix&o ^E— ^M2l41lii[jjI^sylc^i:T^ > 

^vx-v hasEissttiu^^ K2tY»4^iDiic»ai^rtti= 

[0 0 5 9] J^fc. EB««4I4S«1 ll^^-r^>^> 

^ vxv hstsfiaittai^^ K20)ais*ti*fw^K^Pi 



(9) 



4$B8 2 0 O 3-2 8 8 6 4 



a>mz* M1 iW^yi-; W5Cjfi«qtai's--/ K2 
K2i:. ££l 1 tl=»< tO-CfcoTt 

[0 0 6 0] ft*5, m±(DttW(i* *«M(DKMJ3<fei; 
I*. Lfc*<oT*«WJi. ±lB*ifi«(=IB5ES*L4::i: 

[00 6 1] III. Rfi(DI^-b;Hiaa)»7K14SHb«i3l 
**Wfl)±ELfcDNA^^^fl>Ba*a»=*5t^T. £ 

»4DN A^P — ^(Dl*yoit*<tt**i4o --Tr. D 
N Af •> :?ffi&«<7>#-t? jutttt £SS y * < Sfi#<7)iB*7Kt£ 

Jh*tlT-««»<CDN A^^CDiMWfrfrtl*. » 

7Ktt^K^H«^©lcfgte^i±T^7^tL^ 0 Hi7kttBHb 
«*WTttfr*ir*. >Stt«a>B8»xr*l»<7>Ep*nS5»i' 

Lr«ffi(Z>BM<te«tf;H«* »7kttSHb*&3a> 

[0 0 6 2] iutic. KttaBTKttttlbttfloiE-kJUfl 
«a>A*ttaiibttS«lftn-r«. »7kte3lHb*Si:Lr 
I*. HffiS® ^i«7Ktt«5K (W7K<bffil<t 0>& U ft 

■e«?*o L*Lfc#&. H«-efc*jS-c, mf*t£tt;£tf 

ft«B«H**S|ALfcy. »*tt(D*«Hb»U8taiALr 

[0 0 6 3] <»*tt?*ft:(D*ac> 
a. *yttlt«31tt % «»&T/B{*tt(DiBk7K4b»(C]Bffi 

■e»*i*i©w*aT?*y, a^bawsatta** 
i*, ■Jt»yttitr*.*<, *fcBH*a>*#^ 

fry LtStti: LT«y«lt«iaitfr5. 
[0 0 6 4] *yttl+*&«<D*»£ LTI*. ^7 1:71 

**|C|*««2 6 5 5 3 3 7#irfBtE^;£^^!f 6 d 

<t*<rt& c a*4b«sei»-r*«*i=i*. ?x;uk 

r££. I©tttftSrW8-2 9 00 B8§, 8 - 



29008 7^, [H39-1 3849 3 *$>«I=!EKS *L 
TL^6^#>vtti:lCj;«ffi31SE«yWlta)*ftt»* 

L<aurc*ft. 

[oo6 5] »yftit«a«fl>»*LL^a6y(*it*tt. -t 
;i/CD»5a*<^«f < fct,«fcya*ft-r«a-c**ii<«fc<, 

i«*<b«a)aflC«: if (=«i:oT If 10-1 o 

Om I /m2 . <I4 1 5~5 Om I / m 2 T'fe 

So 

[0 0 6 6] b. X^U— 

*ftffl*5SfcH««B5l=*B-r *c i: ori&7k<b£ 

l raffia® S3KT-r-&*»G>»7kib#jfe«)LxiiR7Mb 

rt, sarcasm X;u£ffii*r«i8 Lrfc«fci*o * 

^t^biSLTt, yX;u£H5ELrEi«XliSf* 
D N A^^tW»*1*art<&fl«LT C(D<f 
J^TtWBB 2 ? 8- 1 2300 1*, ^)9- 1 602O8 
*. p]9 - 1 7 9 2 7 2*^ai = ffiK**LrLNSK7Mb 

#jfe-&iM±i»7K<b«15g«*iSW-rsaft(Dy X;u?l^<- 
£<DlBIHTiafi(D»a*|pli:S«^4*lp3(c;ttor«« 

l=fi]**orK»Sl*47*^.3.x--*-- 

IbJHft y f*ittt«i= cfc o r »7Mbffi * LM*a*<bM» 

BSh*-f^ f ;i-; h;*sta>a7kttSMbf::ii, n«qt 

[0 0 6 7] c fUb • »|gft 

»7K<b*J^«*L^^»7k1b#Jj8;S$Ani!ftLrfi<b 
L. KfiXli«<*Dis:A^'v^Ml=»tt*l*ria7Mb 

ftfc&*StO»*LL**«Mb*tt(*, »W3 0~2 
OOtCfcot. ^O3 0- 1 0 0°C0)igfiKiT$S 
tt*«Hbft«BT?fcy . +l?ti»* LL^jSBHI* 5 0- 

1 0 0° CtfcSe 

[0 0 6 8] d simt ffli;* 

»7k<b**<«flt(D»«. <t <i=ttffiLfc^^*ft**« 
r^^ c 

[ 0 O 6 9 ] e ;g;t;i 

r-**c 

[0070] <aK*<bJK>**Mic*u*r, r»7k14j 



(10) 



1tB8 2003-28864 



tit. B«±r*7Kaft»ttft3&<4 oem±, #£l<i*6 

lsLtSl*c ^0>«fc5&*7Mb»<&lfft|:: 
&£-f£4b£&j[;}:. «flME&?{bd*. *WHt1b*tt 

[007 1 ] i ) *tt{K#?-{bfttt 

i*. *««*Hi=fcMt«*«tt/*«tta>ifc*<o. 7ia 
±T$>£3f&<£#^b^fe-i;e ::t\ ft»^b**t 
^TaN^(Dli^^xii^^^^-r^^b^<tu5m^ 

"Cffll^Tfcy. *<DJ=5ft*b*&£a«a^fili2 0 0 
0&T. £<f*1 OOOJilT-Cfc^o 
[0 0 7 2] *HI««:iai=feit«*«ltt/«ittttJt9b< 

o. 7 WL±o>mm&#*it&mz* ^^izmmmR 
[oo7 3] ft-£Li*mtt>m8tit?kmit. &tm%L8~3 

0(7). cfcy#*L<f4ftiit»8~2 o <DBlI»8ift<b7X* 
■c&y. #*Li>^*fliB«b*9ii±* 1^6-40 

CD. «fc y »* L < 6-20 CB^*8gBHb**"e 

«ty»*L<I4ftiB»6- 1 8(7)8i^T7U=l— 7U 

<D. J:y»*L<(4K*«6- 1 8<D^#J£77U=> — 7U 
T*fc£ 0 »*LiMItB*l**7U7t$>&li* kI^4-24 
a>BiB*fli*;u7K>BTfey. cty« L ^L<(i^m^6- 
2 o^BiBStt^y *;u^>s&i;a*»4- 1 2<z>Biift 
Si/-Ky*;u^>»Tfcy. *fc. »£Li*3?68s*wutf 

&3t&6~30<7). «fc y »*L 6 ~ 

;u*. gi^2~3oa), £ y »* l < itmmmz- 1 

8(08SI»»xXT-;u-T:fey. #* L l^SSJRXy^U 
l±. S!^t&8~3 0^ «fc y »* L < l*ft*ft 8 ~ 1 8 

<D3f&m±j\,7£^&3L? S TJi>T'h& 0 »*LlMIM*!is:E 

— T7U*. 8*S8-36fl). «fcy»*L<l±ft*»8 

7H±. a*»7~3O0>. *y»*L<l*jft*»7-1 
8 CD^#3SX — ^;U-Cfe^ e ^<DI£*\ kM7-30 
<T>. «fcy#*L<li«fR»7~i Bt&BgKlS&SLMiJy 

[0 0 7 4] mWmt LTI£. 2. 2, 4-h , J>5 L 7U 
2, 2- 

*>ut'a>mffit&mt*m : 



— 7U. ^ y ;i/7Ji/3- ;u 1 {ffir;u=i— ;u ; ^^->u> 
y y =3 — 7U. v ^ □ tf U > y y 3 — ;uft i£(D&ffi7)[,zi 
—)V ; ^>y;i/7;m-;i/. 4 - 1 kd^-v h;ux>, 

7x^f;i,7^3- 7U. i-^-^h— 2 -^^ h — 

KBL t*U7U», *^y> 

It. Xf7'J>i, *L/-f >Ma^a>BUKHiia*yU7R 

n -:?^7U. t f 7|->I£^7U. zfa\i 

»v*^7K «»»yyf;k ^Dh>gy«i:(D 
flajfti£xx^;u ; £jggg$> 2 - > f;i,SSfB 

2, 2-yyfyK = yy-;k 4-/fMS^ 
l/— 71/. -<>^y-;k ^>7^5^7-;k y^D^ 

^*>7U75>. ^*1J->^U>t- ^ h'JIf U 

> ^7bX — ^r;u v Xf7'J 7U> ^7UX — "t)\,U if CO jc — 
f^t/Xf/'J^? 5 K. ^>V-<;U7 7 = F\ 7th 

7UX— r7U. Q^^-^y >, ^"^yu-tzP V7U^. iz 

[0075] &tz. tmm^ ^^■(ni&ftT'fo&T'sr- 
h'J^^7U. «Khy^U->7U. 7UKv^^7U. 

[0 0 7 6] £t-. ftfflBIBSMtfttB— fiETJUa— ;U0) 

±i:fcSfelCcfcoT®»LT^a>««$:a7Ktt<b'r-2>»* 
LL^ft»^.*«<b*»^*4o 9 5 0-20 

0° CTiSS-r^tO)*<»*L< . ^GDtf:;<lr Ltlt flR 

^-<>&. x^ry>it. '\)\s*?^%kut'<»m&%£ ; 
[0077] ^ttffi^^bftlteaj+Tti^yu^^sraib 



(11) 



ftBB 20O 3-2 8 8 6 4 



;i/tani/ij >Sl ^;u^;u^-a*^'j VS. ^;u:7;u 

^■p MJ^a tf;ur s <<ji7jux-a h >j ;?^;u7 £ 
* vftAfo^ U ?;u:*-P8Mb7kSi ; ^jiyjv^u y 
J — ^;u^;u^p^^ £ / — ^7j^nh'f 

[0 0 7 8] 2) *«S!?Ht£-ft 

j b * «9 £ * if 4 c t 6 c 
a . *;u*V tKU yP^> 

Sib^ttTfcy. £ < icm^*<i 2iUT(D^;u*V7K 
U vP*1*>Srt<#*Ll*o ctLt>a>»*LL^;u*V 

l -easy, ^<D*«ai±. »*»*<i~i 
8 0)7;^;HM7;^^vL /£m&7b< 2 ~ 1 8 gd 
7;u>r-JUS;Rtf7';u*-;uft* /*tfll&rt<6~i 8<D7 

lei*. * ilc/xPyvlR^. ^JUt^viH. t KP* 
vS^aftLtt«fcL^ *fc. ±fEa>7'J— ;ufi* 77 

X^;U»Xtt^Pe^»<Cf(D««7;U^U**<* 

[0 0 7 9] *»SB»=«ffl-C?**Jff*UL^*tta*fc* 

l=RB3E**L6 4iO)-t?l4ftLV LlvK»J*-JU*V *>p 
*-*>Hi LTI4, ®«Sai-5©7^SS*t 
65?7mvP^>», ©Kfft»1 ~ 5<B7;Ui3* 
vS?tt§v7;^4vyP^>I, ®j£li!&1~ 
5a>7;UP^r:>^£: 37.x— ;i/S^^t^7JU3^>7 x 

-^S8ySL#fitLTS^ ^^^7b<2 ~ i 2. cfc 

y»*L< i42-i ooTKtjj-jirt ; ->p^+>->-c?£> 
*a>as3ssi4. i -so)7^a, 

7 = ;S, t Ko^yS, ftStftl -5 cot kp*t;u 
*^SXIiK*»i~5©7;U3 + vS-Cfc-&c *y» 
*Lt*saS5K»l4, *^Jl>S. Jl/g. -fV^n fcf;u 



P^r-9">1b^ttll4. S^S*<2-1 0©y>fWJy 
P^>, m^J£*><2~1 0(7)vVf^yDW>-y 
f;i,7i-^yP^>ftltfe, M^^7b<2-8(D^ 
^^yP^y-y7i-il/yP^>^I^ S 

£g*><2~ 8 0y> ^;u*>p >f;i/vQ + 

*>*m**T?cti&o)7KU vP*i^>fc**a)«*i4 

h'J>f^y7>ST'ftl>o ^<DI£/>V 1. 3-ex 
(3-7S;^nejH fh7>f^yya^>, 

1, 5 -t'X (3-7Sy ^P tf;U) h U 

i>P*+}->. 1, a^v^^^^-i. i , 3, 3 h 
7>f^vya^>, 1, 5 - v^^JU- 1 . 1. 
3, 3. 5, 5-A^If^h'JyP^>, 1 . 
1. 3. 3. 5. 5 -^^r-tfX^;ix— 1 , 5-y^PP 
MJyP^>, 3- (3. 3. 3- h »J 7)\,*OZfO 
t c ;U) -1, 1, 3. 3. 5. 5. 5 > ^JU- 

If bft4o 

[0 0 8 0] Wtc»*UL^iaffl<bB"«at LT, L^»*S 
•>g p— ju*<&y , v> ^ju*>u p — >^->r;u 

(rtTP5q D pTM4. W^yUP->KF9 6 (fi«<b^X 

S-CI4. «*I4v»Jp — >KF5 0 (ftMte^xX 
E) . *^U/W Knyiyy'j3->t^^ 

(TWRSTM4- fl?Lliy'Ja->KF99 <«HHb¥X 

X (HO S) *<*if bWo 
[0 0 8 1 ] b. 5T^*V ">^> 

fe}<t LTIi, n-fyibHjy h^r^>*>^V. n-"TV 
;UHJ-t-^^yy7>, n-^^fv^h'J^ 
K^r->->^>. n -^*<7 ^ fyJl/ h'Jl h^~>*>^ 
v> h+yyi h^r->^^ Istet'CDts^ > it Sm&m-f 

[oo8 2] c. yvmGttummit&to 

^■vtt^iS^SMtLt^-r^y^y, y^y 

— ^atfvP*-9-Xb#«atii«*<b«i: Lr^iN4^<t 

7b<X'^4 0 »*LL^^****«a*1k*«il=:i4. 
'j7/l,tP7^iH (3. 3. 3-Mj7;i,tP^P 

tf;um. hU7;utpyfJH. h «j^;u^-p^^;u 
ft. h'j7;i/tnxf^S, MJ7MP^yf;H, 
3. 3. 4. 4. 5. 5. 6. 6. 6 - J 1~ 7 Jl^~ P ^ 
^ry;H) . K'J7^tP7yP + yI (h'J^;u^-a 
7t h*vS, 2. 2. 2-h'J7WPih + y 
S) , h'J7ibtP7yJH ( h«J ^^TfPy-b^^ 

. h'J7MP7^l/X^7t>I (K'J^JU^- 
P > ^ IsXJlZ?* 3. 3, 3 — h'J^^U^P^P 

•> ^ J — Ji<R U is p > ib^fe*< « if ti 4 s 

[0 0 8 3] mtefflt Lt!l ^ 3 . 3. 3 - H 

i; D7Pe ;.y^? p p > % K ■> y ^;u-> '> ;u 
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h4^> h 'J > ^;Ui>^>. 3. 3, 4. 4. 5. 5, 

t^u- 3 . 3. 3- h 'J ^u^-p^p 
*>^>. 3. 3, 3 - h U zfa tfju«>^ >- s 

»J> h^rVV7>, 3. 3. 4. 4 X 5. 5. 6. 6. 

6-,/t^;i,tQ^y;^fji/y^npy3X 3 - 

hU^yUTl-PT-tl K^V' h'J> h^v->^>. 1. 3. 
5-h'JX (3. 3, 3- Y-*)?)V*nzfn \zJU) - 

3. 5. (3. 3. 3-h'j7;i/^P^ 

□ t c ;u) -1. 3. 5. 7-f h7^f;i/y^nfh7 
*>P^+h> % 1, 1^ 3. 5. 5-^>S (3. 3, 3 
-h'J^^P^Pt^) -K 3. 
'Jv/P^>, K K 3. 5. 7. 7-^4r+f- (3. 

3. 3-HJ7;i/tP?nfcf^) 3. 5. 7-f" 

K^^Ut- h7vo^>, ^ 3 , 3. 3 - h 
'J^^n^at^y^^y^-yk 3, 3. 4. 4. 
5. 5. 6. 6. 6 —J -j-7J\sJ-n <^%- v;u is=? > h U 
3. 3. 4. 4. 5, 5. 6. 6. 6-^? 

M^a^+vA,* f;k>7>vt~;k zpjv^tu 
3. 3. 3- K'j^;U7t-p^Qt e ;u^ 

vv7>h'Jt-;k 
[0 0 8 4] »*LLMb^«8l±. >^VU-3. 3. 3- 
h'J^^tP^PtV^PDy^^, 3. 3. 4. 

4. 5. 5. 6. 6 % 6-/t7i^a^^ l >;i/h'J^ 
PPv^>. 3. 3. 3-h'J7WP^Ot e ;i/V7> 
-h'J>h^>V7X 3. 3. 4. 4. 5, 5. 6. 

K 3. (3. 3. 3- MJ yj^a^O fcf 

;U) -1, 3, 5-h'J>fik>{7Ph'JvP^X 
>^;U-3. 3. 3-h'J7i^D^Pt c jk>7>yt 
— 3. 3. 4. 4. 5. 5. 6. 6. 6-/^h?;U 
3j-P^y^V7>hW-ik 3. 3, 4. 4. 5. 

5. 6. 6, 6-y t7;i/tP^^v;U^ f;l/V7>v 

3-— ;u. 7;i/tPx h + vv7 > h 'J t--/k b- 

•J^^P^fil/V^Vh'Jt-ik 3, 3. 3-HJ 

^W^SLtv7^-;u<l: Lfcy. fc^iM*. *D7K# 

too8 5] ^7Kib^3ii. ^^^^^^^(D^, mm 

* fCi^#CDg!*0l£ if CD g 6*10)1 3 /dc^^^A^ 
[0 0 8 6] ES7Mb£jli. ^i^^^cir^-^^^icx 



[0 0 8 7] 

iE2. Ox 1 o-2pai:ft*«l:7i:»E70%fl) 

y, Ti02^|flICOl^^(i2 0 0 n m (2 00 0t>^ 

ntact Angle Meter CA-D (mn&mU^ («0 fi) 

Zb. L^*TtL(7>»»t 4 8-5 5jtO)PaiCfeot=o 
[0 0 8 8] *ive % tt!!Jifl^#DNAf«;?fl)t 

JWM±lzWmLTWte. us 1 oa*Wltffl*SBSSaa. 

-l/7^URM600KGH60 20 1 X (Ovti 

fci (tt) fi) £ffli^r h7x^7 SffiLTUffiS 

li:«J|5 0nnW/cm2 Ot<t"C1 0 8>fijG);£tt3te 

Contact Angle Meter CA-D (t£*Q^®f4^ <*fc) fi) £ 

t 7-9Jt©r H 1ICfe-3^o 
[0 0 8 9] CCDSffi^ffiLNr. U3 ^mi^XmtlLtz 
SSl^^t, DNA^P-^i22|:DNA^P 
— ^10^f?iiL. f(DDNA^P-^1 0f/W^2 

3 Lxf >^>^x ^ h assist as -"vs/ K2lZ»£ % 

J^13IC % D N A^P — 7^1 0(7>;^;^ 1 6^qttb^1+T 
C0-ti;U^i^lZC5 LT D N A 3^P — ^C7)M^^^^TJiie 

©DNA^p-^o)iiyw+»ft£8ygLTff«j:^ 
tzo on Azfn-z?tf±)\,m®fr zkte< . 

[0 0 9 0] C^ffi0ij 2 ] ^?ki5=? ^tf[£X£ffi*»B 
4=>(^-t? 'V h Lt^EO. 0 1 P a (DI^Tr'if'o^ 1 0 
0 nm (1O0 0^->^'X h P — A) C0I^(?f (C^^ L 
/•c c Zr^-£^cp 6 O O c C-C2^F B Ht^iLT^7 

NAf^^fflSfifftfiU: c Contact Angle faster CA 
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t7-9jso>iaizfey, immmmt. 52-55^-? 

[0 0 9 1] :fl)S«Sffiut. <b(H)i;-f 

[0 0 9 2] [glj&tfj 3 ] rfrB£<DfI^ 20 0 ^P>(D 
ttfi) £C s L 32N b T i 20io<&<t^MiSi£lc*B£-f 

— ;U»5a(X;S;f LT«ffiSjta7K^»LfcO>*>2 8 0° C 

N b T i 2 0100H^ 1 0 0 n m (1 0 0 0t>^"X h 
Q— A) (DM^BftiLZ-tttzo Ctf>C s L a 2 N b T i 2 

1tl^«lcLTDNA^-v^ffl*«S-tNfiLf= 0 Contact 
Angle Meter CA-D (ta*0JPffi?^ S) SfflL^T 

fSttftii. L^rttti 7~9flE<&IHi::fcy. JEfRttBtt 

it. 5 2-5 5ST*feotco 

[0093] c(7>a«sffli^T, mmmi 

[0 0 9 4] CXlfeff4] Hfc^M d&l^T. Stt*0> 
iW^3.-U'^XURM6 0 0^::cJ:oT®§3 , G;£5t-C 
2i8ffi£*H»LT\ BBWXjK^ hAWDN ATvZft 

[0095] u— if— 5fea)8B»ftfriiTtBa>ffiyT'fc 

U— — ttS 2 0 0 mW 

fcf— 50. O^m 
^lEiilfg : 1.7 sec 

ft*] 7 0 0mJ/cm2 

«*PflBB 7 /isec 

Contact Angle Meter CA-D (t£*D^®*4^ («0 S) 6 

wr L^nt7-9jgo>raicfey. »hm* 

«Jtf(±. 5 2-5 5J|Tffcot: B 
[0 0 9 6] CCDfifi£ffllvt\ fcBlS-f 

[O O 9 7] [Hffi{F]5: KtS«3-e#K'ufc7l/^v 

^t. «b-t 4 so+r-rxte^w* ft 



$*T"— *>3 Xmf&Z? *)>$)V7 l>*ris?)\,Z> 4 

fco SS&:7'J 1±. Ta-S i 02 *S&ffi*S(*± 
(Z-tr-f 7 □ >H**|«K» £ f£H*fc 5 0 0/JmX500 

£ — "C. i^->Kli20msecIil:J;ot450 

s e c/mlc|fe^Lfco Contact Angle Meter CA-D (t& 

[00 9 8] zoy&fazmi^T. mmmi tmc<oo 

[0 0 9 9] CSeflSM6] S«5«1 »clEttfl)3&st(z € fc-3 
T\ €i^7Xi±l:IIi:ct UI^ 2 0 0 nm (20 

9 o^cftot^ggSi^^^^;^ 
jsi=Ki^=a. tf^xfi^BsytiiLT dn ATv^mm 

tiiftf&mcDmfat Ltz 0 Z(DffiM(D ContactAngle Met 
er CA-D (ttfi)MW¥ «*) B) £ffll*Tffi**«ft 

«fcoTDNAf^fflSSBfiLfc. SKSSftrag? 
y. 2ME9*ffi«(i. JllSLfcfi^^lT. 8 8-93 

mvfo-otzo 

[0100] cosfiSfflt^r. tnis-f 
[0101] mmmy) mmmi i^tmo-x&iz^z 

5^^7X^11:^11:^ UH^ 2 O O nm (20 00 

£ 1 S^5Si$IS*jS?RIC5f3>Pfl;lSL^a)*>. JSffi£Sl 
^-tifTiEtblc^x — U>^J8«|c 1 0»P H 1»aLfc. 
B«*51*-hlf TSl/a5IMfS*»SBi:^x — y >^r»» 
^a>;i;t£2£&Ltz e 3?x— y >^ia<t LTii. BStt 
^,£7KiB69. 2g/L7KMd:, IBI^U^Ath 
y 4 6 g/L <t7Ki§fb^" h'jOAl OOg/L(7) 

ffi***a^:«:«fflB:«II=a»a« LrSSBLfctO)* 



(14) 



1$B8 2003-28864 



m&mfot Ltzc ZOlMfaO Contact Angle Meter CA 
-D (tBbfDffBB^^ (*) S) *ffll^Tffi**aa-C30S 
Lfc*l=MT*ttJiM|l±. 4 8~5 3gTfcof; e CCD 
■C£m*fcC&U*l4Xltfln tBC»fti:J:oTD 
NAf-;?«MfMLfc. »KSBS<DHRtt18i*®* 

i=*rr£«ttfti4. i^-rtit 7 ~9&<Dmtzfoij ^ im 
[0 10 2] c©*«s«t^r. ^mm 1 £Bi:-f 

[0 10 3] 

MXI4l»<DB]*ni::«fc or»*140>-lz;u««S«g Lfc D N 
^*>5Ei:y*L^Ji<. S«flODNAf^^j|¥J; 

[Ell ] WWtf-bJUM^EMLfcDN A?y? 
[OB 2 ] *&Bj§a> DNAf-v ^JSftfilC -f^vi*; 



h *3 -e d n a zf a - ^ $ I* y f*i+ « iSS £ BB 

[19 3] *J§B/i(ZM >^7vxx^ K^5t(7)DNAf >^ 

[flF*a>KVl] 



2 
3 
4 

1 o 
1 1 

1 2 
1 3 
1 4 
1 5 
1 6 
1 5' 

1 6' 

2 2 
2 3 
M 1 
M2 
S h 
S x 
S y 



DNAf-^ffiSfi 



DN A^P — ^Rtgg 



[Bl ] 



12] 




16 

13 1 < 3 

<W b. 


15' 1 ? 

UK 


15 





[EB3] 




i — f f — x - -.2 



15^ 13' 



11 
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F£-A(##) 2G042 
4B024 
4B029 



AA01 BD19 CB03 FB05 HA08 
AA11 AA20 CA09 HA12 
AA07 AA23 BB20 CC10 FA12 
6A03 GB04 



